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Abstract 
A Scanning Multichannel Microwave Radiometer (SMNR) has been designed for the 
Nimbus- G Spacecraft and incorporated also into the Seasat-A payload for the primary 
purpose of determining sea surface temperatures and wind stress on a nearly all-weather 
basis. Observations of microwave polarization components will be made at wavelengths 
of 0.8, 1.4, 1.7, 2.8, and 4.6 cm over a swath 577 km wide below the Seasat A spacecraft. 
The smallest spatial resolution cell is 15 x 23 km at a wavelength of 0.8 cm, and 
proportionately larger at the other wavelengths. Using experimentally determined 
algorithms for converting the observed brightness temperatures, the indicated accuracies 
of the results (excluding conditions of significant rainfall) are within 1K for sea surface 
temperature and 2 m/sec for surface wind speeds, over a range from 0-50 m/sec. 



error   es t imates   apply  only  to   the  instrument  con- 
t r i b u t i o n   t o   t h e   t o t a l   e r r o r ;   t h e   f a c t   t h a t   l i n -  
e a r   r e g r e s s i o n   f i t s   h a v e   b e e n  made to  non-linear 
phenomena will a l s o   c o n t r i b u t e   t o   t h e   t o t a l   e r r o r  
i n  the  determinations.   This lat ter f ac to r   can  
be  control led by l imit ing  the  a l lowa,ble   range 
of parameter  values i n  a given  data   inversion.  

I f  T and v are assumed t o  be  constant  over 
t h e   e n t i r z  4.6 c m  wavelength   spa t ia l   reso lu t ion  
ce l l ,   the   va lues   ob ta ined  from  Equation (10) 
could  be  used  in   Equat ion  (7)   to   solve  for   the 
atmospheric  opacity a t  each   of   the   f ive  wave- 
lengths. The atmospheric parameters of water 
vapor   conten t ,   l iqu id  water content ,   and  ra in-  
f a l l   r a t e   c o u l d   b e  deduced  from the   va lues  of 
t he   i nd iv idua l   opac i t i e s  and t h e i r   r a t i o s .  
In a d d i t i o n ,   i f   t h e   o p a c i t i e s  are s u f f i c i e n t l y  
small a t  the  shorter   wavelengths ,   the  0.81 cm 
and 1 . 7  c m  channels  could  be  used as i l l u s t r a t e d  
in  Equations  (8)  (10)  to  obtain sea sur face  tem- 
p e r a t u r e  and 20 meter wind speeds  within a 
s m a l l e r   r e s o l u t i o n   c e l l   ( b u t  a t  reduced  sensi- 
t i v i t i e s )   i . e . ,   w i t h i n  a 46 km ce l l  ra ther   than  
a 125 km cell .   This  and  a number of  other 
a l te rna t ive   approaches  w i l l  be   eva lua ted   fur ther  
before  a f i n a l   s e l e c t i o n  is made of the   a lgor -  
ithms t o  be  used  for   rout ine  processing  of   the 
SMHR data .  

5. Conclusions 

A mul t i - spec t ra l   pass ive  microwave  imager 
has  been  designed  and is under  construction  with 
s e n s i t i v i t i e s   s u f f i c i e n t   f o r   a c c u r a t e   d e t e r m i n a -  
t i o n s  of sea surface  temperature,  wind speeds, 
a tmospheric   l iquid  water   content ,  water vapor, 
and r a i n f a l l  rates over  oceans.  Based on demon- 
s t r a t e d   n o i s e   f i g u r e s  of the  radiometer  compon- 
e n t s  and  a p r i o r i  knowledge  of the  parameters 
a t  a  given  geographical  location, i t  i s  esti- 
mated that  ocean  surface  temperature  determina- 
t ions  can  be made with  an  accuracy as good a s  
h a l f  a degree  Kelvin  and wind speed  determina- 
t ions   wi th in   ha l f  a meter  per  second,  with  the 
precaut ionary   tha t   these  estimates assume t h a t  
a good l i n e a r   f i t  can  be made t o   t h e  dependence 
of  microwave brightness  temperatures on these  
parameters.  This  assumption may not   be   va l id  
f o r   t h e  wind  speed  determination, as has  been 
d i scussed   i n   t he   t ex t .  

The SMKR r e p r e s e n t s   t h e   f i r s t   o p p o r t u n i t y  
for   obtaining  important   oceanic   parameters  on 
a nearly  a l l -weather   basis  from  spacecraft-borne 
remote  sensors. The s p a t i a l   r e s o l u t i o n   a v a i l -  
ab l e   w i th   t he  SbIMR is not  as good as would be 
des i r ed   fo r  some appl ica t ions .  However, t h e  
SMMR does   p rovide   an   impor tan t   f i r s t   s tep  i n  
t h e  development of l a rge r   i n s t rumen t s   t o   be  
c a r r i e d  on fu tu re   spacec ra f t ,  e.g., t h e   S h u t t l e ,  
which  can  carry  larger microwave  antennas. 
Such instruments  are under  development a t  t h i s  
time. 

The development of a lgor i thms  for   the  SFlMR 
i s  cer ta inly  not   complete  a t  t h i s   p o i n t .   P r i o r  
to   the  launch  of  Nimbus-G and  Seasat-A,  exten- 
s ive   addi t iona l   exper iments  on b o a r d   a i r c r a f t  

along  with in  situ  comparative  measurements will 
be   car r ied   ou t .  It is a n t i c i p a t e d   t h a t  improved 
radiometers  on boa rd   t he   a i r c ra f t ,   be t t e r   t echn i -  
ques  for   obtaining  surface wind speeds,  and a 
b r o a d e r   s t a t i s t i c a l   d a t a   b a s e  w i l l  a l l  cont r ibu te  
t o  a b e t t e r   d e f i n i t i o n  of  the  constants  involved 
in   t he   l i nea r   r eg res s ions   d i scussed  above. 
Future work i n  t h i s   a r e a  will be a cooperat ive 
e f f o r t   w i t h   t h e  members of the  experiment teams 
f o r   b o t h   t h e  Nimbus-G SMMR and  the  Seasat-A SIMR. 
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